At least one third of all newly diagnosed cancers could be prevented if lifestyle factors were changed. The University Cancer Center Dresden initiated two programs aiming at cancer awareness and intentions to engage in health-promoting behavior among children and adolescents. Study 1 examined sun protection knowledge of 80 preschool children in a non-randomized design and Study 2 inspected 235 7th grade students' knowledge of cancer and its behavioral risk-factors as well as intentions on health-promoting behavior using a randomized pre-post design on group-level. Study 1 showed significant improvement of sun protection knowledge in preschool children (p < 0.05). Study 2 was effective in increasing knowledge about risk factors for cancer (p < 0.001) and in increasing intentions to engage in health-promoting behavior (p < 0.001). Communicating health-related behavior in preschools as well as school-based programs targeting multiple cancer-related risk factors are promising tools for primary prevention of cancer.
an adequate legislation to reduce exposure and risk behaviors as well as health promotion are key measures to reduce the burden of cancer. At least one third of all newly diagnosed cancers could be prevented if behavioral factors such as smoking, limited physical activity, unbalanced diet, alcohol consumption and excessive exposure to sunlight were changed [1] . Considering children and youth being most susceptible to some external agents [2] as well as the accumulation of carcinogenic effects of risk behaviors over life time [3] , starting education and primary prevention as early as possible is considered a cornerstone of cancer prevention.
The Prevention Center of the University Cancer Center Dresden thus initiated two programs, particularly aiming at cancer awareness and intentions to engage in healthpromoting behavior among children and adolescents. The theater play "Clown Zitzewitz and Sun Protection" combines the education of preschool age children and their primary caregivers, using a method called "Theater in Health Education". The "Be Smart Against Cancer"-program for 7th grade students targets multiple cancer-related risk factors for adult-onset cancer and encourages a healthy lifestyle.
Methods
Within two studies, 80 preschool children 3 to 6 years of age were examined using a nonrandomized (Study 1, [4] ) and 235 7th grade students using a randomized (Study 2;
[5]) pre-post design both including an intervention group and a control group based on group-level. Both study protocols were approved by the institutional review committee on the protection of human participants.
Study 1
Study 1 examined children's sun protection knowledge, comparing an intervention group (IG) receiving cognitive-behavioral (preschool children watching a theater play) and environmental interventions (education of caregivers) to a control group (CG) solely receiving the environmental intervention using a photographic test (five items).
Based on the Theory of Social Learning, the role models Clown Zitzewitz and his friend perform the desired sun protection measures in the theater play.
Study 2
Study 2 compared students receiving the "Be Smart Against Cancer"-curriculum to a wait-control group. The program is based on the Theory of Planned Behavior and includes the modules: "What is cancer?", "Sun protection", "Non smoking", and "Physical activity, Healthy nutrition, and Limited alcohol consumption". Knowledge of cancer and its behavioral risk factors (21 items), health-promoting intentions (6 items regarding physical activity, sun protection, smoking behavior, consumption of fruits/vegetables, sweets and alcohol), and reported risk behavior (6 items, i.e. no sports or physical activity in leisure times, no usage of sun lotion in the summer, any rate of smoking within the last three months, consumption of fruits/vegetables less than twice a week, daily consumption of sweets or soft drinks, any consumption of alcohol within the last three months) were assessed at baseline and at the end of the one week program. A risk-score was created by summing up each risk behavior present. Detailed descriptions of both interventions have been reported [4] [5].
Within study 1, an analysis of covariance (ANCOVA) compared knowledge between IG and CG over all age groups, as well as for 3 to 4 and 5 to 6 year olds. Pretest measures served as covariates. To control for the influence of age on knowledge scores in the ANCOVA over all age groups, age was additionally included as a covariate. Within study 2, effects of the implemented curriculum regarding knowledge (pre-post difference) and intentions (pre-post difference) were tested using General linear mixed model (LMM) with experimental group (IG vs. CG) and risk-score (dichotomized into risk-score ≤ 1 vs. risk-score ≥ 2) as fixed effects, school as a random effect and pre-test scores as covariates. A mediation analysis (SOBEL, Version 3.6) to predict the intention to engage in protective behavior was applied with the experimental group as independent variable and knowledge as a mediator. Two-tailed tests were used and all statistics were performed using SPSS, Version 17.0 (SPSS Inc., Chicago, USA). 
Results

Study 1
Study 2
Within study 2, "Be Smart Against Cancer" was effective in increasing knowledge about 
Discussion
Both programs effectively raise cancer related knowledge. Study 1 shows a significant increase of knowledge on sun protection in preschool children that have seen the theater play. This is remarkable, since support for effectiveness of the "Theater in Health
Education"-method in younger children has not been established yet [6] [7] . The benefit for 5-to 6-year old children was larger compared to younger children, indicating a possible age limit for the effectiveness of this method. The impact regarding knowledge of the "Be Smart Against Cancer"-curriculum in study 2 is comparable to other schoolbased programs aiming at improving health literacy [8] - [10] . Although health educa- tion has led to increased public awareness [11] , the knowledge about some risk factors and their consequences has yet to be established among young adolescents. In addition to raising awareness, "Be Smart Against Cancer" also effectively boosted health-promoting intentions. Since knowledge did not mediate the effect on intention and further social-cognitive determinants have not been measured, the underlying process of intention building cannot be reconstructed precisely. Furthermore, the results indicate that the effectiveness of "Be Smart Against Cancer" is independent of a student's risk profile. Therefore, it holds considerable promise as a broadly applicable program to raise cancer awareness and promote healthy behavior intentions.
According to recent research, good intentions cannot always be translated into corresponding actions, since various factors can be compromising. As described in the Health Action Process Approach-model, action planning, self-efficacy as well as situational determinants, e.g. barriers may play an important role [12] . Possibilities to foster no risk risk comprehensive strategies for addressing problem behaviors using interventions in multiple settings [13] . Environmental interventions, e.g. adequate legislation and policies, are essential for health promotion. Especially young children depend heavily on their environment and benefit from programs combining environmental and behavioral interventions. Study 1 describes such an example that creates a supportive environment in preschools regarding appropriate sun protection measures and introduces an interactive theater play for the children. An important limitation of both studies concerns the use of nonrandomized groups respectively group-randomization, which bears a potential influence by confounding variables. Furthermore, both studies lack a follow-up, which limits the explanatory power. Since the main focus of the interventions is to promote awareness and intentions, a change of behavior over the long term was not evaluated.
The World Health Organization outlines that effective prevention measures are urgently needed to avert a cancer crisis, because the battle will not be won with treatment alone [1] . Using "Theater in Health Education" in preschools to communicate healthrelated behavior as well as school-based programs targeting multiple cancer-related risk factors are promising tools for cancer education and primary prevention of cancer in early life. While the role of health promotion in reducing cancer incidences is indisputable, research on the best dissemination and sustainability strategies of effective programs is a nascent field.
